Delivering antisense telomerase RNA by a hybrid adenovirus/ adeno-associated virus significantly suppresses the malignant phenotype and enhances cell apoptosis of human breast cancer cells.
Activated telomerase is frequently detected in cancer cells and is able to maintain and stabilize the integrity of telomeres; it also contributes to unlimited divisions in cancer cells. Recently, a new generation of selective anticancer strategies is under development targeting the blockage of telomerase activity either at the protein level or telomerase RNA. Here, we report suppression of the malignant phenotype by the expression of the full-length antisense human telomerase RNA (hTR) delivered by a novel hybrid vector recombining adenovirus and adeno-associated virus (vAd-AAV). The hybrid vector vAd-AAV retained the unique traits from two parental viruses, such as high efficiency of gene transfer in mammalian cells and the ability to integrate into the genomic DNA of host cells. The stable expression of antisense hTR in MCF-7 cells significantly suppressed telomerase activity and progressively shortened telomere length for 30 population doublings (PD30). Expression of antisense hTR leads to a telomere-based growth arrest and the induction of spontaneous apoptosis. Antisense hTR decreased soft agar colony formation and reduced the cell proliferation, leading to exit from the cell cycle at G1 at PD15. The expression of antisense hTR also sensitized MCF-7 cells to apoptosis induced by sodium butyrate or serum starvation. Our study demonstrates that delivering antisense hTR by the hybrid Ad/AAV vector is an effective antineoplastic gene therapeutic strategy, which significantly suppresses the malignant phenotype and enhances apoptosis of human breast cancer cells.